Abstract. The local densities and current densities of conserved quantities are expressed in a tutorial scope, for a fluid under arbitrary offequilibrium conditions, in terms of the two-particle potential W (r) and of the one-and two-particle densities in phase space f and f 2. When f and f 2 vary significantly over the range of W (r), the density and current density of energy are not defined in a unique fashion, so that conservation of energy can be implemented locally in many different ways. Owing to Galilean invariance, the stress tensor and the heat flux are defined even far from the hydrodynamic regime.
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This article is supplemented with comments by Y. Pomeau and J. Piasecki.
In the 1960's, Jacques Yvon was professor of physics at the University of Paris. Beforehand, he had directed the Department of physics and nuclear reactors at Saclay. He therefore asked Cirano De Dominicis, then myself, who worked in this department, to become his assistant for his course of statistical mechanics. He focused on classical fluids, modelled as an assembly of N point particles with mass m interacting through a two-body potential W (|r j − r k |). His lectures started from the most fundamental dynamical description, based on the Liouville equation governing the density in the 6N -dimensional phase space, a function of the time-dependent coordinates r j and p j (1 ≤ j ≤ N ). Having defined the reduced 1-body, 2-body, . . . densities
where . . . is the expectation value over positions and momenta in phase space, he derived the BBGKY hierarchy of equations that he had initiated long ago [1] . Among the many topics he treated thereafter, he established rigorous foundations for conservation laws in classical statistical mechanics; this part of his course inspires the present discussion. Most of the forthcoming results appear in textbooks [2-5] with various derivations.
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From the global conservation of the particle number N , of the energy E, of the three components of the momentum P and of the angular momentum L, one infers the existence at each point r of densities ρ N of particles, ρ E of energy, ρ P of momentum and ρ L of angular momentum, and the existence of corresponding current densities J N , J E , J P and J L that satisfy local conservation laws ∂ρ/∂t + div J = 0. Our purpose is to define these quantities without approximations, for an arbitrary potential W having possibly a long range, and in any regime even far from local equilibrium, for instance within shock waves or near boundaries.
The density of particles is
Its time derivative follows from Hamilton's equations dr j /dt = v j = p j /m, dp j /dt = F j , so that the conservation of particle number ∂ρ N /∂t + div J N = 0 is readily expressed in terms of the current density of particles
